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Liquid hydrogen mass flow rate, pressure drop, and temperature drop data were obtained for a number of multiple orifice
Joule-Thomson devices known as Visco Jets. The present investigation continues a study to develop an equation for predicting two
phase flow of cryogens through these devices. Liquid nitrogen flow data, single (liquid) and two phase, and a data correlating
equation that predicted it, was developed and presented in an earlier report. The correlation was a modified version of a flow
prediction equation from the Visco Jet manufacturer. Current effort extends this equation by testing it with liquid hydrogen. The test
apparatus design allowed isenthalpic expansion of the cryogen through the Visco Jets. The data covered a range of inlet and outlet
operating conditions. The inlet pressure and temperature range was 27 to 65 psi and 34 to 46 R, respectively. The outlet pressure and
temperature range was 2.5 to 60 psi and 26 to 46 R, respectively. The mass flow rate data range—single phase or two phase—was
0.015 to 0.98 lbm/hr. The manufacturer’s equation was found to overpredict the single phase hydrogen data by 10 percent and the
two phase data by as much as 27 percent. Two modifications to the equation resulted in a data correlation that predicts both the
single and two phase flow across the Visco Jets. The first modification was of a theoretical nature, and the second strictly empirical.
The former reduced the spread in the two phase data. It was a multiplication factor of 1-X applied to the manufacturer’s equation.
The parameter X is the flow quality downstream of the Visco Jet based on isenthalpic expansion across the device. The latter
modification was a 10 percent correction term that correlated 90 percent of the single and two phase data to within a ±10 percent
scatter band.
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